Genomewide linkage analysis to presbycusis in the Framingham Heart Study.
To identify chromosomal regions that show evidence of linkage to age-associated hearing impairment (presbycusis) in humans. We evaluated the genetic linkage between quantitative measures from audiometric examinations and markers from a genomewide scan in a population-based sample ascertained without respect to hearing status. Audiometric examinations were conducted on 2263 original cohort members and 2217 offspring cohort members of the National Heart, Lung, and Blood Institute's Framingham Heart Study. Of these, 1789 individuals were members of 328 extended pedigrees used for linkage analysis. The outcome traits for linkage analysis were pure-tone average at medium (0.5, 1.0, and 2.0 kHz) and low (0.25, 0.5, and 1.0 kHz) frequencies adjusted for cohort, sex, age, age squared, and age cubed. We found heritability (proportion of variance due to genes) of age-adjusted pure-tone average at medium and low frequencies to be 0.38 and 0.31, respectively. Genomewide linkage analysis identified several locations with suggestive evidence of linkage. Of particular interest are the regions 11p (maximum multipoint logarithm of odds [MLOD], 1.57), 11q13.5 (MLOD, 2.10), and 14q (MLOD, 1.55), which overlap with genes known to cause congenital deafness. There is evidence that genetic and environmental factors contribute to hearing loss in the mature human population. Several of the chromosomal locations identified overlap with loci known to cause congenital hearing loss. Further studies are needed to determine whether the same genes cause presbycusis and congenital hearing loss.